Background. Pancreatolithiasis occurs in less than 1% of the general population and is mainly recognized in patients with chronic pancreatitis. Selection of the appropriate treatment method depends on the location, size and number of stones.
Results
Ultrasound examinations of the abdominal cavity confirmed pancreatic duct stones in only 5 patients out of 16 suffering from the disease. In every patient with a strong suspicion of pancreatic duct stones, at least 2 imaging examinations were performed. EUS showed stones in 8 out of 11 patients. Computed tomography (CT) of abdominal cavity confirmed pancreatic duct stones in 5 out of 11 patients. The diameter of the stones revealed ranged from 5 to 13 mm ( Fig. 1 and 2 ). Data concerning sensitivity of the imaging tests, which were calculated as the ratio between true positive results and the sum of true positive and true negative results, are presented in Table 2 .
Eight patients were qualified for ERCP; however, 2 of them refused to give their consent for the procedure, so it was performed on 6 patients. In 1 of these patients the pancreatic stones were removed during the first attempt. The rest of the patients required repetitions of the procedure from 2 to 8 times due to difficulties in cannulation of the main pancreatic duct and stone evacuation, or recurrences. Three patients underwent successful removal of stones (< 5 mm) from the pancreatic duct before stenting (Fig. 3) . No complications were reported during the post-procedural examinations. Seven patients were qualified for conservative treatment and further observation, while in 3 subjects surgical treatment was recommended. The therapeutic approaches used are presented in Table 3 .
Pancreatolithiasis manifests itself in the presence of stones in the pancreatic duct (called true stones) or calcification spread throughout the pancreatic parenchyma (called false stones). Pancreatolithiasis occurs in less than 1% of the general population. It is mainly recognized in patients with chronic pancreatitis, and in this group it occurs in 50-90% of the subjects. 1 In the diagnostics of pancreatic duct stones, endoscopic ultrasonography (EUS) and magnetic resonance cholangiopancreatography (MRCP) have the highest levels of sensitivity. 2 Endoscopic retrograde cholangiopancreatography (ERCP) along with endoscopic sphincterotomy (ES) followed by stone extraction, in some cases also combined with extracorporeal shock wave lithotripsy (ESWL), is the preferred treatment for pancreatic duct stones. 3 The high rates of recurrence of pancreatolithiasis constitute a severe problem. The proper qualification of patients for surgical treatment is challenging.
The aim of this study was to analyze the data concerning patients with pancreatic duct stones hospitalized in the Department of Gastroenterology and Hepatology of Wroclaw Medical University (Wrocław, Poland) from 2010 to 2014, and to compare the clinical data to the findings reported in the literature.
Material and methods
The article presents the data concerning 16 patients with pancreatic duct stones who were hospitalized in the Department of Gastroenterology and Hepatology of Wroclaw Medical University from 2010 to 2014. The study was conducted according to the Declaration of Helsinki and informed consent from each patient was obtained before performing any procedure.
The study group comprised 7% of the total of 228 patients with chronic pancreatitis hospitalized at the Department during the study period. Among the patients there were 9 women and 7 men ranging in age from 30 to 77 years (mean age: 54 years). The subjects' body mass index (BMI) varied from 12 to 29 kg/m 2 (mean BMI: 22.4 kg/m 2 ). Alcohol-related chronic pancreatitis was confirmed in 6 patients (37%) based on the clinical history.
Genetic tests were performed in 2 young patients to detect hereditary chronic pancreatitis, since that disease was present in their families. In 50% of the patients (8 subjects), idiopathic chronic pancreatitis was diagnosed. Half of all the patients were diagnosed with cholecystolithiasis, 2 of them suffered from concomitant choledocholithiasis. Pancreatic cysts in the course of chronic pancreatitis were diagnosed in 5 patients; in 3 of these cases the cysts were located in the head of the pancreas, whereas in 2 they were on the border between the head and the body of the pancreas. Diabetes was present in 6 patients (37%). Pancreatic cancer was not diagnosed in any of the 16 patients. Epigastric pain was the most common symptom, reported by 14 patients (87%). Half of these subjects reported pain radiating to the left scapula, which became more severe after ingestion of high-fat food. Other symptoms included frequent nausea, observed in 5 patients (31%), vomiting in 3 patients (18%), steatorrhea in 4 patients (25%) and jaundice in 2 patients (12%). Diabetic polyneuropathy was diagnosed in 1 patient (6%). Abnormalities in the patients' laboratory test results are presented in Table 1 . ESR -erythrocyte sedimentation rate; CRP -C reactive protein; GGTP -gamma-glutamyl transpeptidase. 
Surgical treatment 3
Conservative treatment and observation 7 
Discussion
The pathogenesis of pancreatic duct stones
The main pathogenetic factors in chronic pancreatitis and coexisting pancreatolithiasis include alcohol, gallstone disease and genetic preconditions. According to the "necrosis-fibrosis theory", inflammation and tissue necrosis cause the formation of scars around the pancreatic ducts, followed by stenosis and obstruction of the ducts, resulting in a slowdown of pancreatic juice flow and stone formation. Another key factor in the pathogenesis is lito-statin deficiency, resulting in calcium carbonate precipitation and increased protein deposition. It is noteworthy that alcohol causes a reduction in litostatin levels. 4 Hypercalcemia, e.g. in the course of primary hyperparathyroidism, also favors the production of protein deposits. 3 Genetic predispositions for pancreatolithiasis, leading to an imbalance between proteases and their inhibitors, include mutation of serine protease genes (SPINK1), PPSS1 and CFTR genes, as well as a deficiency of alfa-1 protease inhibitor. It has been also suggested that glycoprotein GP-2 plays a role in the pathogenesis of pancreatic stone formation. 
Diagnosis
Epigastric pain radiating to the left scapula and to the back is the main symptom of pancreatolithiasis. The pain usually exacerbates after ingestion of high-fat food and may be accompanied by nausea and vomiting. Mechanical jaundice can also be observed; it was present in 2 patients in the present study (12%). Abdominal ultrasound may reveal dilatation of the pancreatic duct with the presence of stones. Due to its availability, low cost, reproducibility and noninvasive character, abdominal ultrasound is the first-line diagnostic approach in pancreatolithiasis. 2 However, the sensitivity of classic ultrasonography is much lower than EUS, MRCP or CT. 2, 6 Calcifications of the pancreas may be also visible in a plain abdominal radiogram in as many as 30% of patients with chronic pancreatitis. 7 ERCP is both a diagnostic and a therapeutic procedure, allowing to determine the location, size and number of pancreatic stones and to distinguish true stones from false ones. 8, 9 MRCP is a noninvasive, purely diagnostic method. Boduła et al. evaluated the sensitivity and specificity of MRCP in the diagnostics of pancreatobiliary diseases as 100% and 62.5%, respectively. 10 Intraductal ultrasonography (IDUS), which provides an image of structures present in pancreatic ducts, is available in very few centers. 11 Furukawa et al. conducted a comparative study that rated the sensitivity and specificity of various imaging tests as follows: CT -64.3% sensitivity and 66.7% specificity; EUS -92.9% and 58.3%, respectively; ERCP -85.7% and 66.7%, respectively; and IDUS -100% and 91.7%, respectively.
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Treatment
Selection of the appropriate treatment method for pancreatolithiasis depends on the location, size and number of stones. The European Society of Gastrointestinal Endoscopy recommends ERCP as the first-line treatment in cases of small numbers of stones with a diameter below 5 mm located in the proximal part and the body of the pancreas. When the diameter of the stones is ≥ 5 mm and they block the main pancreatic duct, performing extracorporeal shock wave lithotripsy (ESWL) before ERCP is recommended. 13 Kondo et al. showed that pancreatic duct stenting before ESWL decreased the total amount of shock waves required to fragment the stones and shortened the duration of the therapy. 14 In cases where these methods fail, patients may be qualified for surgery. The Partington-Rochelle modification of the Puestow procedure, which includes lateral pancreaticojejunostomy, is the most typical surgical technique. 15, 16 The recurrence rate of pancreatolithiasis is much higher in patients with main pancreatic duct stenosis than in patients without stenosis (50 vs 13%). 17 In another study with ERCP combined with ESWL, recurrence was observed in 22% of the patients. 18 Post-procedural pain occurs less frequently after surgery than after endoscopic treatment.
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Conclusions
In the present study, pancreatic duct stones were observed in 7% of the patients with chronic pancreatitis. Endoscopic ultrasonography has high sensitivity in detecting pancreatic duct stones. The main method of treatment is ERCP along with sphincterotomy and stone removal, sometimes preceded by ESWL. In more difficult cases surgical treatment is required.
